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Foreword 



The U.S. Army fought World War II with materiel much of which was 
developed in the decade prior to our entry, particularly in the period following 
the German blitz in Poland. 

Our efforts to develop munitions to the point where our armies could cope 
on equal terms with those of potential enemies are covered here in this, the first 
of three projected volumes on the history of the Ordnance Department in World 
War II. How well the Ordnance Department succeeded in matching the Ger- 
mans in quality continues to be a matter of debate both within the Ordnance 
Department itself, and between the using arms and the Department. That the 
battle of quantity was won — with the help of a superb industrial machine — 
can hardly be denied. 

This volume, the result of diligent research by Dr. Constance McL. Green 
and her associates, should interest not only military men but also scientists, 
industrialists, and laymen in general. Among other things, it shows the urgent 
necessity of a directed, continuous, and intensive research program and the 
danger in failing to recognize and profit by developments abroad. Also shown 
is the inherent time interval between the drawing board and the production of 
the end item in quantity. 



Washington, D.C. 
15 January 1953 



ORLANDO WARD 
Maj. Gen., U.S. A. 

Chief of Military History 
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Preface 



This volume treats of the problems of a great Army agency and its prewar 
and wartime research and development programs. It is directed primarily to the 
men and women whose responsibility it is to make the U.S. Army the most ef- 
fective possible tool of national defense. Technical history rarely makes light 
reading and this book is not intended to supply diversion for the casual reader. 
Yet inasmuch as many more Americans than ever before are today concerned 
with military affairs, others than Army staff planners may find this analysis of 
the Ordnance Corps’ past of interest and use. 

The scheme of treatment of the three projected volumes of Ordnance history 
is basically chronological. This first volume undertakes to discuss the steps that 
precede manufacture of munitions. The second volume will cover the problems 
of computing quantities to be ordered, the processes of production and procure- 
ment by purchase, and the tasks of distribution and maintenance of equipment 
in the zone of the interior. A third volume will be dedicated to the operations of 
Ordnance overseas. 

To provide essential background this book includes a rather lengthy analy- 
sis of pre-1940 difficulties and a rapid sketch of the confused interim when the 
United States hovered between peace and war. Discussion of the vital prelimi- 
naries to efficient wartime functioning follows in chapters describing the evolu- 
tion of a workable organization and the recruiting and training of soldiers and 
civilians to carry out the Ordnance mission. The last section of the book deals 
with research and development of weapons, the process that in a scientific age 
necessarily also precedes production of materiel. 

Special recognition must be accorded Lida Mayo who, though a latecomer 
to the staff and hence not listed as an author on the title page, assembled the 
data and wrote the sections on self-propelled artillery, mines and mine ex- 
ploders, terminal ballistics, and bombs. Dr. Albert E. Van Duscn, now Assistant 
Professor of American History at the University of Connecticut, made a valu- 
able contribution in collecting and sifting the materials upon which much of 
Chapters II and VII are based. Several chapters are the work of more than one 
individual. Peter C. Roots wrote the story of German rearming contained in 
Chapter IX, the first half of Chapters X and XI, and the section on armor plate 
in Chapter XIII. Dr. Harry C. Thomson, the sole author of the chapters on 
over-all organization, military training, civilian personnel, and conservation of 
materials, also wrote most of the second part of Chapters X and XI. Mrs. Mayo, 
as noted, prepared the section on self-propelled artillery in Chapter X, the 
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second half of Chapter XII, the bulk of Chapter XIII, and the entire chapter 
on bombs. The rest of the volume is the work of the Chief Ordnance Historian, 
upon whom rests also responsibility for the plan of the whole. 

Throughout this book the authors have been obliged to omit discussion of 
numerous interesting, frequently significant, elements of the whole story of plan- 
ning weapons. Selection has been chiefly dictated by consideration of contro- 
versial data, where the Ordnance Corps believes misapprehensions prevail. 
Thus the tank has received first attention, at the cost of nearlv total exclusion of 
motor transport and of merely sketchy description of the evolution of self-pro- 
pelled artillery. Even much of the tank story is untold, partly because space for- 
bade, and partly because treatment of some features would have had to be so 
highly technical as to make it meaningless to anyone save the automotive en- 
gineering expert. The development of cross-drive tank transmissions, for exam- 
ple, has been dismissed with a word_, not because this innovation was unimpor- 
tant, but because explanation of its distinctive features would require many 
pages of complex engineering data. 

Some readers, observing the nature of the documentation, may be disturbed 
by the degree of reliance the authors have placed upon Ordnance records. 
Could this volume be regarded as an attempt to produce a definitive history, 
the failure to exhaust the sources revealing the reverse of the coin would consti- 
tute a serious charge against the Ordnance historians. At no point have we as- 
pired to so big an undertaking. Justifications for deliberately narrowing the task 
are several. First is the obvious impossibility of exhaustive research when staff 
was small and time relatively short. Ordnance records of World War II located 
in the Federal Records Center in Alexandria and in the Pentagon run to some 
22,000 linear feet. Extracting the most pertinent data from that mass generally 
precluded more than sampling the voluminous records of other branches of the 
Army. Only where historians of other services and arms have screened these col- 
lateral materials have the Ordnance historians been able to examine thoroughly 
the counterarguments on controversial issues. Furthermore, the Ordnance 
Corps has expected its historians to present its side of the story as fully as possi- 
ble. And, finally, the events under review are too recent to permit of any final 
appraisal, any fully rounded, wholly objective narrative. We can but hope that 
this first historical draft will have distilled a concentrate of some value from 
which the historian in time to come, by refining and by adding distillates from 
other studies, can prepare the authoritative history of a complicated but stirring 
era. 

The authors are heavily indebted to Mrs. Irene House, research assistant in 
the Ordnance Historical Branch, whose ingenuity in locating elusive sources 
and whose patience in assembling a multiplicity of irksome detail have insured 
the volume an accuracy it would otherwise have lacked. The index is wholly 
the work of Mrs. House. Miss Feril M. Cowden of the Historical Branch has in 
turn contributed greatly to the format of the manuscript. Acknowledgments 
for assistance are also due to a host of men and women in the Office of the Chief 
of Ordnance, to the custodians of the records in Alexandria, to the staff of the 
National Archives where the materials of pre-1941 years are housed, and to the 
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authors of preliminary studies of particular Ordnance items or particular tasks. 
And the work of historians of other segments of the Army has been a constant 
boon, correcting, at least in part, an otherwise one-sided view of Ordnance prob- 
lems. Finally, thanks go to the editor, Miss Mary Ann Bacon of the Office of 
Military History, whose sound sense of literary style improved much of the text, 
and to Mrs. Loretto Stevens, who did the copy editing. 

In writing this narrative the authors have sedulously endeavored to inter- 
pret the evidence by criteria of sound scholarship. Testimony to some measure 
of success may well lie in the mutually contradictory opinions of reviewers of the 
manuscript. Ordnance officers found many passages overcritical of Ordnance 
performance; officers of other branches thought that presentation frequently 
smacks of the Ordnance “party line.” In the Ordnance view, the inadequacies 
of materiel on the battlefields of World War II were the result of the “dead 
hand” of the using arms, which blocked development of weapons badly needed 
before the war was over. Combat officers, on the other hand, point to the failure 
of the Ordnance Department to produce many items for some of which require- 
ments date back to 1919. If the proponents of neither extreme be satisfied, we 
dare believe we have struck a judicious golden mean. 

15 November 1951 CONSTANCE McL. GREEN 

Washington, D.C. Chief Ordnance Historian 
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THE ORDNANCE DEPARTMENT: 
PLANNING MUNITIONS 
FOR WAR 




INTRODUCTION 



The Ordnance Task In 
World War II 



Ordnance is fighting equipment. It is 
the weapons, the ammunition, the armored 
and transport vehicles that give an armed 
force its striking power in battle. The Ord- 
nance Department, in 1950 renamed Ord- 
nance Corps, is that segment of the U.S. 
Army responsible for design, procurement, 
distribution, and maintenance of ordnance 
for the Army Ground Forces. During 
World War II it also supplied the Air 
Forces and. in some categories, the Navy 
as well. 

Unlike England, France, and Germany, 
the United States has never sponsored pri- 
vate manufacturing establishments that 
specialized in the design and production of 
heavy munitions. Instead of relying upon 
a Vickers-Armstrong, a Schneider-Creusot, 
or a Krupp, this country from its begin- 
ning followed the policy of assigning re- 
sponsibility for Army munitions supply to 
a special government agency, the Ord- 
nance Department of the Army. A few 
commercial concerns, to be sure, acquired 
over the years technical skills in making 
small arms and ammunition, explosives 
and propellants, skills that in wartime sim- 
plified the problems of conversion from 
civilian to war production. But the Ord- 
nance Department itself undertook devel- 
opment and manufacture of ordnance or 



directly supervised the work placed with 
private contractors. 

Design to meet the weapon specifica- 
tions of the infantry, the artillery, the ar- 
mored forces, and the air forces; manufac- 
ture or purchase of items produced exactly 
to those design specifications; storage, in- 
spection, and issue of all this materiel; 
maintenance by replacement of parts and 
by complete overhaul and reconditioning; 
and, finally, salvage — these constituted the 
mission of the Ordnance Department in 
World War II. 1 

Small arms included rifles, pistols, car- 
bines, submachine guns, machine guns up 
to and including .50-caliber, recoilless 
rifles, grenade launchers, and bazookas. 
Artillery ranged from 20-mm. aircraft 
cannon and 76-mm. tank guns through the 
experimental 914-mm. mortar. Supplying 
ammunition for these weapons was com- 
plicated by the development of special 
purpose ammunition, such as incendiary, 
illuminating, armor-piercing, and smoke. 
Besides aircraft bombs, there were new 
guided missiles, special fuzes, demolition 
charges, land mines, submarine coastal de- 
fense mines, and flares and other pyro- 
technics. Assigned responsibility for com- 

1 WD SOS Organization Manual, 1942, Sec. 
304.03. 




